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Ce(C2H2) andCe(C4H6) complexes were observed in the reaction of Ce atomwith ethylene in a supersonic molecular
beam source and investigated by mass-analyzed threshold ionization spectroscopy (MATI) and theoretical calculations.
Preliminary data analysis shows that Ce(C2H2) has a triangle structure (C2v) with Ce binding to C2H2 in a two-fold mode
and Ce(C4H6) has a five-membered metallacyclic structure (Cs) with Ce binding to the two terminal carbon atoms of
butadiene. The ground states of both species are triplets with a 4f16s1 Ce-based electron configuration and those of the
corresponding ions are doublets from the removal of the 6s1 electron. The Ce(C2H2) complex is formed by ethylene
dehydrogenation, whereas Ce(C4H6) by ethylene dehydrogenation and carbon-carbon bond coupling. The MATI spectra
of Ce(C2H2) and Ce(C4H6) are rather similar to those of the corresponding La complexes previously observed by our
group, except that the spectra of the Ce complexes exhibit two electronic transitions with almost identical vibrational
intervals. This observation suggests that the existence of a 4f electron results in an increased complexity of the electronic
spectra and states of the lanthanide hydrocarbons.
